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Socioeconomical approaches assessing quantita-
ively relationships between nations’ development
nd diseases epidemiology are still limited [1,2]
articularly in Latin America. In the case of
he United Nations Development Programme’s
UNDP) Human Development Index (HDI), few stud-
es have explored its relationship and/or impact
n the epidemiology of communicable and non-
ommunicable diseases [3—6]. The HDI is the
ormalized measure of life expectancy (LEI), lit-
racy, education (EI), standard of living, and gross
omestic product per capita (GDP index) for coun-
ries worldwide. This index is included in the Human
evelopment Report (HDR), which is annually pub-
ished by the UNDP using data of the 2 years before
he date of the report (e.g. HDR of 2009 used data
f year 2007). It is a standard means of measur-
ng well-being. It is used to determine and indicate
hether a country is a developed, developing, or
nderdeveloped and also to measure the impact of
conomical, social and policies on quality of life
7,8].
This study describes relationships between the
DI and its components and the mortality due
o infectious diarrheas (ID), ischemic heart dis-
ases (IHD) and motor vehicles accidents (MVA) in
ll the Bolivarian Republic of Venezuela federal
ntities, which includes 23 states and a Capital
istrict, during 2005—2007 as a reﬂect of the coun-
a
m
p
p
876-0341/$ — see front matter © 2010 King Saud Bin Abdulaziz University for Health
oi:10.1016/j.jiph.2010.05.002ry’s epidemiological transition. Socioeconomical
ata was obtained from the National Institute of
tatistics, including the HDI and its components for
ach year studied; and the epidemiological data
mean rates) from the Ministry of Health, both
rom Venezuela. The general formula of the HDI is:
ndex = (LEI + EI +GDP index)/3 [8]. For the analy-
is, regression models were done using GraphPad
rism®, at 95% conﬁdence level.
The HDI varied in the states from 0.711 to
.866 (an HDI≥ 0.800 is high development,
DI 0.500—0.799 is medium development and
DI < 0.500 is low development) [8]. ID mortality
anged from 1.55 to 49.62 deaths/100,000pop; IHD
ortality from 14.77 to 97.78 deaths/100,000pop;
nd MVA mortality from 12.63 to 47.05
eaths/100,000pop. Linear regression models
videnced that the relationship between different
auses of mortality and HDI was negative for ID,
ositive for IHD and neutral for MVA. Those states
ith higher HDI and its components had lower ID
ortality rates (r2 = 0.2341; p < 0.0001; Fig. 1A) and
igher IHD mortality rates (r2 = 0.1853; p = 0.0001;
ig. 1B). In the case of MVA there was no signiﬁcant
ariation regarding the HDI and its components
r2 = 0.01624; p = 0.2758; Fig. 1C).
These preliminary results reﬂect signiﬁcant
nﬂuences of a socioeconomical indicator of devel-
pment, such as the HDI, on the ID and IHD mortality
ates in Venezuela, with different patterns, com-
atible with the epidemiological transition in
he country. Better socioeconomical conditions,
eﬂected in the HDI and its components, result
n lower mortality rates from ID but higher rates
rom IHD. However, in further studies, extended
n time, components of the HDI should be also
ncluded and presented in order to have a bet-
er understanding of these relationships between
ocioeconomical conditions and diseases epidemi-
logy in the country. A developing country such
s Venezuela (HDI of 0.844, HDR 2009) [8] shows
ixed patterns of disease with a signiﬁcant
revalence of chronic-non-transmissible conditions
redominantly in north coastal urban regions, and
Sciences. Published by Elsevier Ltd. All rights reserved.
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Fig. 1 Relations between the Human Development Index
(HDI) and the mortality rates in Venezuela, 2005—2007.
(A) Linear regression between infectious diarrhea mortal-
ity rates and HDI. (B) Linear regression between ischemic
heart diseases mortality rates and HDI. (C) Linear regres-
sion between motor vehicles accidents mortality rates
and HDI, 2005—2007. Central red line represents the
regression slope and the dotted blue lines the 95% con-
ﬁdence interval. (For interpretation of the references to
color in this ﬁgure legend, the reader is referred to the
web version of the article.)
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onversely, a signiﬁcant prevalence of infectious-
ransmissible diseases predominantly in southern
ural areas [9,10].
onﬂicts of interest
he authors have no conﬂict of interest to disclose.
cknowledgements
his work was previously presented in part as a
oster at the 14th International Congress on Infec-
ious Diseases, Miami, FL, USA, March 2010. Poster
o. 81.005.
Funding: Presentation of this work by A.J.
odriguez-Morales at the 14th International
ongress on Infectious Diseases was partially
unded by the International Society for Infectious
iseases (as an Invited Speaker for a conference
itled Epidemiology of P. vivax burden in Latin
merica and in the World) and by the Faculty
f Medicine, Universidad Central de Venezuela
economical support for professors presenting
cientiﬁc works in meetings), Caracas, Venezuela.
Ethical approval: Not required.
eferences
[1] Onwujekwe O, Ojukwu J, Shu E, Uzochukwu B. Inequities
in valuation of beneﬁts, choice of drugs, and mode of
payment for malaria treatment services provided by com-
munity health workers in Nigeria. Am J Trop Med Hyg
2007;77:16—21.
[2] Somi MF, Butler JR, Vahid F, Njau JD, Kachur SP, Abdulla
S. Economic burden of malaria in rural Tanzania: variations
by socioeconomic status and season. Trop Med Int Health
2007;12:1139—47.
[3] Lee KS, Park SC, Khoshnood B, Hsieh HL, Mittendorf R.
Human development index as a predictor of infant and
maternal mortality rates. J Pediatr 1997;131:430—3.
[4] Hobdell MH, Lalloo R, Myburgh NG. The Human Devel-
opment Index and Per Capita Gross National Product
as predictors of dental caries prevalence in industri-
alized and industrializing countries. Ann N Y Acad Sci
1999;896:329—31.
[5] Tapia Granados JA. Human development index and health
in Spain. Med Clin 2007;129:557—8.
[6] Rodríguez-Morales AJ, Pascual-González Y, Benítez JA,
López-Zambrano MA, Harter-Griep R, Vilca-Yengle LM, et
al. Asociación entre la Incidencia de Leishmaniosis Cutánea
y el Índice de Desarrollo Humano y sus Componentes en
Cuatro Estados Endémicos de Venezuela. Rev Peru Med Exp
Salud Publica 2010;27:22—30.
[7] Davies A, Quinlivan G. A panel data analysis of the
impact of trade on human development. J Socio-Econ
2006;35:868—76.
L[etter to the Editor
[8] United Nations Development Programme. Human develop-
ment report 2009: overcoming barriers: human mobility
and development. New York, NY: Oxford University Press;
2009.
[9] Rodriguez-Morales AJ, Benitez JA, Arria M. Malaria
mortality in Venezuela: focus on deaths due to Plas-
modium vivax in children. J Trop Pediatr 2007;54:
94—101.
10] Risquez A, Marrero A, Naranjo N, Palacios Y, Rossomando
MT, Rodriguez-Morales AJ. Diseases and injuries associated
with travel among students, employees and teachers of the
Central University of Venezuela during the national summer
vacations. Travel Med Infect Dis 2010;8:41—6.
Alejandro Risquez
Luis Echezuria
Department of Preventive and Social Medicine,
Razetti Medical School, Faculty of Medicine,
Universidad Central de Venezuela, Caracas,
Venezuela
Available online at www.97
Alfonso J. Rodriguez-Morales ∗,1
Department of Preventive and Social Medicine,
Razetti Medical School, Faculty of Medicine,
Universidad Central de Venezuela, Caracas,
Venezuela
Instituto Jose Witremundo Torrealba, Universidad
de Los Andes, Trujillo, Venezuela
∗Corresponding author at: Department of
Preventive and Social Medicine, Razetti Medical
School, Faculty of Medicine, Universidad Central
de Venezuela, Ciudad Universitaria, Caracas, DC
1050, Venezuela. Tel.: +58 416 826 94 8.
E-mail address: alfonsorm@ula.ve(A.J. Rodriguez-Morales)
1 Direction of Environmental Health, Ministry of
Health, Maracay, Venezuela (formerly).
4 May 2010
sciencedirect.com
